SUMMARY This study was designed to compare the sensitivity and specificity of enzyme linked immunosorbent assay (ELISA) for the serodiagnosis of ocular toxocariasis using Toxocara canis embryonated egg antigen (TEE) and toxocara excretory-secretory or exoantigen (TEX) produced in vitro. TEE and TEX ELISA were comparably sensitive, but TEX ELISA was better able to discriminate between serum samples from patients with ocular toxocariasis and those from patients with retinoblastoma. In addition, preabsorption of sera with Ascaris suum embryonated egg antigen seemed to be essential to prevent false positive results with TEE ELISA but was not so critical for TEX-ELISA. Further studies are still required to standardise TEX for serodiagnosis.
In 1950 Wilder described the occurrence of nematode larvae or larval remnants in 24 of 46 pseudogliomas from eyes that had been enucleated because of endophthalmitis and presumed retinoblastoma.' When five of these larvae were later reexamined they were identified as Toxocara-canis.2 Since 1950, more than 400 documented cases of ocular toxocariasis have been reported.3 Despite advances in medical technology such as computed tomography and ultrasonography, immunological methods are often relied on to confirm a clinical diagnosis of ocular toxocariasis or to rule out a suspected malignancy. Definitive histopathological diagnosis is possible only after enucleation.
An enzyme linked immunosorbent assay (ELISA) using T canis embryonated egg antigen (TEE) was found to be more sensitive for diagnosis of visceral toxocariasis than either bentonite floculation or indirect haemagglutination using antigen prepared from adult T canis worms.4 When evaluated in 41 patients with clinically diagnosed ocular toxocariasis, the sensitivity and specificity of TEE-ELISA were 90% and 91% respectively, at a diagnostic titre of 1/8.5 Based on these findings the ELISA was adopted by the Centers for Disease Control for routine serodiagnosis of human visceral and ocular toxocariasis.
Experiences during the past four years have shown several shortcomings in the use of ELISA for Accepted for publication 24 September 1984 diagno6is of ocular toxocariasis. In general, patients with ocular toxocariasis have serum anti-T canis antibody titres that are significantly lower than those with visceral toxocariasis.6 As a result, at least one patient with a suspected retinoblastoma and a negative serum ELISA titre for T canis has had an eye enucleated, with a pathologist subsequently finding a T canis larva on microscopical examination.' A possible solution to this problem was suggested when higher anti-T canis antibody titres were found in the vitreous than in the serum of patients with clinically diagnosed toxocaral ophthalmitis. 
SPECIMENS
TEE and TEX were evaluated with ELISA using sera previously submitted to our laboratory for immunological diagnosis of ocular toxocariasis. These samples had been tested by TEE ELISA with visual reading of the titre end points. 4 This test requires that each 50 ,ul of specimen be preabsorbed with 20 ,ul of AEE to remove non-specific reactivity to ascaris. In addition, the samples had also been tested after sham absorption with 20 ul of phosphate buffered saline (PBS). All samples had been stored at -70°C for up to two years. A diagnostic titre for ocular toxocariasis using this method is 1/8.5 Sera were available from 11 patients with clinically diagnosed unilateral ocular toxocariasis. All of the specimens were positive, with TEE ELISA titres ranging from 1/8 to 1/256. Histological confirmation of ocular toxocariasis was not feasible. The referring ophthalmologist was contacted one to two years after submission of the serum specimen, however, and in every instance the original diagnosis of ocular toxocariasis was unchanged. Negative toxocara specimens were obtained from 12 patients with clinically diagnosed unilateral retinoblastoma whose sera were assayed to rule out a diagnosis of ocular toxocariasis. All of these samples had anti-T canis antibody titres of <1/8. In addition, nine patients with suspected ocular toxocariasis were identified whose sera were positive (titre of -1/8) by TEE ELISA after sham absorption with PBS and were negative after absorption with AEE. These sera were therefore designated as serologically cross reactive with TEE. TEE AND TEX TEE was prepared according to the method of Cypess et al.'0 For the preparation of TEX, hatched T canis larvae were obtained as described elsewhere" and maintained in culture following the method of de Savigny.9 Hatched larvae were added to serile 50 ml flasks in 10 ml of RPMI 1640 (KC Biological, Lenexa, KA), pH 7-2, supplemented with 1% glutamine at a concentration of 1 x 103 larvae per millilitre. Cultures were incubated in 5% CO2 at 37°C and 95% relative humidity. At weekly intervals cultures were examined microscopically for contamination and larval viability. Cultures with contamination or those with greater than 5% larval mortality were discarded. At weekly intervals larvae were allowed to settle for 15 min and the culture medium aspirated aseptically and transferred to sterile centrifuge tubes. Fresh culture medium was added to the flasks and cultures were incubated as Glickman, Grieve, Lauria, Jones before. Conditioned culture medium was centrifuged at 1000 rpm for 5 min and the supernatant fluid was collected aseptically. Weekly samples were collected for up to 16 weeks, pooled, and stored at -70°C. Medium was exhaustively dialysed against 0 05 M Tris buffer, pH 8-0, containing 0-02% sodium azide, and concentrated using an ultrafiltration system with a 10 000 molecular weight exclusion limit (Amicon Corp, Lexington, MA). Relative protein concentrations of TEE and TEX antigen were determined by spectrophotometric absorbence at 280 nm with comparison to a bovine albumin standard curve. To evaluate further the need for preabsorption with AEE antigen, positive, negative, and cross reacting serums were randomly selected, diluted 1/8, and monitored spectrophotometrically. The results are shown in Figs. 1 and 2. Absorption with AEE reduced the TEE ELISA values and the effect was strongest for the cross reacting T canis serum (Fig.  2) . The reduction was less apparent with TEX than it was with TEE. These findings confirm that preabsorption of serum with AEE before TEE ELISA is necessary to remove TEE cross reactivity that could lead to false positive results. In contrast, preabsorption with AEE did not appear to be critical to the TEX ELISA.
To compare the sensitivity and specificity of TEX and TEE for diagnosis of ocular toxocariasis, all positive and negative sera were compared using two methods. Firstly, 50 ul aliquots of these sera were preabsorbed with AEE and tested by TEE ELISA. Fig. 3 .
Mean (1 SD) absorbence values for the 11 positive sera using TEE ELISA and TEX ELISA were 0 073 (0.276) and 0-758 (0.271), repectively. This difference was not significant (paired t test; p > 0.2). Mean (1 SD) absorbence values for the 12 negative sera using TEE ELISA and TEX ELISA were 0 250 (0.096) and 0 170 (0.060), respectively. This difference was also not significant (p >0-05). A greater distinction was evident, however, between the positive and negative sera using TEX ELISA compared with TEE ELISA. Linear discriminant analysis showed a probability of misclassification for TEX ELISA of 6% compared with a probability of misclassification for TEX ELISA of 13%. The probability of misclassification (6%) if both tests were applied concurrently to each sample was no less than for TEX ELISA alone (6%). Thus TEX ELISA was Mean (SD) reciprocal log ELISA titre ofhuman sera based on visual readings at 60 min. 
